
Manganese compounds harmful 
to planting stock 

under some soil conditions 
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Michigan studies show that harmful influences of 

manganese- containing chemicals on tree seedlings are 

directly related to soil moisture and aeration.  
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The recent incidence of needle cast disease of 

certain conifers, caused by the fungus 

Lophodermium pinastri, required the use of the 

Maneb (manzate) fungicide, a compound containing 

approximately 17 percent elemental manganese. 

While spray treatments with this chemical did provide 

satisfactory control of the disease (3), the addition 

of a large amount of manganese raised the 

possibi l i ty of i ts unfavorable influence on the avail- 

ability of other plant nutr ients, the ef f icacy of  

mycorrhiza-forming fungi, and survival potential  of tree 

planting stock. 

Because very l i t t le information exists on the 

effect of  manganese compound. on the 

propert ies of ei ther nursery soi ls  or produced 

reforestation material,  the USDA Forest Service 

conducted a systemat ic study of  th is problem 

in the J .  W . Toumev Nursery at Watersmeet, 

Mich. The investigation included soil and foliar analyses 

and observation of the effect of Maneb and  manganous 

sulfate (MnSO4)  under di f ferent  levels of  soi l  

moisture and aerat ion 

(2). The maintenance of constant moisture and air  

suppl ies was achieved Its the use of  

subirr igated cultures (f ig. 1 ). The capi l lary 

r ise of  water imparted to the root zones 

moisture-air contents ranging from a near saturation 

and a critical air deficiency in the short cylinders to field 

moisture capacity and an adequate aeration in the bong 

cyl inders (table 1). 

Following planting of 2-year-old red pine 

seedlings, the cultures were sprayed weekly 

with the Maneb at rates of 12 and 24 pounds per 

acre. The treatments were continued for 8 

weeks, beg inn ing  Ju ly  2 .  1970.  Manganous 

cu l tu res  rece ived app l i ca t i ons  o f  MnSO4.  

H2O at rates of 200 and 400 pounds per acre. 

Analyses of soils treated with either chemical failed 

to show any effect of the treatments on the content 

of extractable manganese or other fert i l i ty 

factors. On the other hand, analyses of tree 

needles revealed that the treatments produced a 

t r i fo ld increase in the fo l iar concentration of 

manganese as well 



as aluminum-two elements with pronounced 

fungicidal properties (table 2). This increase imparted to 

red pine the foliar composition characteristic of jack 

pine, a tree of a considerable inherent resistance to 

Lophodermium fungi (1). 
The growth of trees in subirrigated cultures 

disclosed that the harmful influence of Maneb and 
manganous sulfate is related directly to the degree of rout 
zone saturation with water and the corresponding level of 
aeration. As long as the difference between soil porosity 
and the volume of water was less than 18% percent 
(table 1), Maneb treatments at a week  rate as high as 24 
Ibs./a. and a direct application of 400 Ibs./a. of 
manganous sulfate produced no adverse effect on 
availability of nutrients, development of mycorrhizal 
shoot roots, morphology of tree seedlings. and their 
growth potential. The latter attribute was 
established on the basis of 1-year field performance 
trials (table 3). 

Application of either Maneb or manganous 

sulfate to soils with an inadequate air content produced 

marked deterioration in the makeup of test plants, 

their growth rate and survival. 

Results of the study indicate that the use of 'stanch 

fungicide or other manganese-containing chemicals 

requires careful control of artif icial irrigation, 

particularly in treatments of soils of a low porosity 

and field moisture capacity exceeding 20 percent by 

volume. 
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Symposium on Containerized Tree Seedlings

New developments in a better way of 
growing forest tree seedlings will be the subject 
of a symposium in Denver, Colo., Aug. 26-29. 
1974. 

The North American Containerized Forest 
Tree Seedling Symposium, sponsored by the 
Great Plains Agricultural Council and several 
national forestry groups of the U.S., and 
Canada. will bring together specialists in this 
seedling production process from both countries 
to present information on latest developments 
and techniques. 

More on Radiographs
After reading the article 'New techniques for 

reading seed radiographs save time" (in TPN 
24(3), p. 14). D. G. Edwards of the Canadian 
Forestry Service, Pacific Forest Research Centre, 
Victoria, B. C., writes that his laboratory uses a 
frame similar to that described by Professor 
Duffield. His description follows: 

"We stretch a sheet of adhesive film, such 
as the decorator vinyl coverings sold in 
hardware stores, on the underside (sticky side 
up). The clear, transparent type of film is 
used. When the radiograph has been 
developed, the trayplus-seeds can he placed 
directly on top of the x-ray negative and the seeds 
and their images matched up. Illumination 
from below, by means of a light table, facilitates 
this. 

Individual seeds showing particular 
characteristics can he identified on the 
radiograph by circling with a felt-tipped pen or 
chinagraph pencil. With the transparent film 
base of the tray. the markings on the 
radiograph can easily be seen on the light 
table and the respective seeds identified. For 
very small seeds, and where the seeds are tightly 
packed on the tray, we find that staggering the 
seeds slightly to one side, rather than 
precisely lining them up with their images, 
permits easier viewing of the markings on the 
radiograph. 

This method has been used in this 
laboratory for several years and offers two 
additional advantages: 1) It can be 

used by personnel who have difficulty using a 
stereoscope and, 2) it avoids the $150-200 
outlay for the stereoscope or drafting machine. 
The method works on all sizes of x-ray film: 
we routinely use an 8" x 10" tray and 
matching film. It can also be used with 
Polaroid prints and the new radiographic 
paper (Kodak). The key is the transparent 
adhesive film forming the base of the tray.” 

Nobel Prize Winner 
Talks of Forestry 

Dr. Norman E. Borlaug. winner of the 
1970 Nobel Peace Prize for his work in 
developing high yield varieties of wheat, took 
a week-long tour of national Forests in Idaho, 
Eastern Oregon, and Montana last fall. In a 
Montana talk, Dr. Borlaug praised the success 
of Forest Service researchers - developing a 
disease resistant strain of the Western White 
Pine Tree - and noted that U.S. forestry in general 
is a leader in world research and management. 

(Continued on p. 27) 


